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Deltveiy of Suisstancas to Ceils 

Field of th9 Invention 

This invention relates to aggregated compositions for delivery l^f eubetancee such 
as nucleic acida and proteins into cells. The invention reiates to suchjbompositions in 

z 

S themselves, and io methods for their manufacture and use. j 

Backgrourkd of the Invention and prior art 

WO 97/05265 (Mario Curie Cancer Care: P O'Hare at al.) relafes to transport 
proteins, in particular VP22 and homologuea ttiereof, and to methods jof delivering these 
10 proteins and any associated molecules to a target population of ceils.j This transport 

protein has applications in gene therapy and methods oT targeting agents to cells where 

■ 

targeting at high effldency is required. j 

WO 9B/32B66 (Marie Curie Cancer Care: P O Hare et ai.) dlscjjsses coupled 
polypeptides and fusion polypeptides for intraoeliuiar transport, and tt^eir preparation and 

« _ _ _ 

IS use, e.g. (I) an aminoacid sequence with the transport function of hert^esviral VP22 protein 
. (or homologue, e.g. from VZV. BHV or MDV) and CO another protein Sequence selected 
fifom (a) proteins for cell cycle control; (b) suicide proteins; (c) antiger|ic sequences or 

i ■ 

antigenic proteiris from microbial and viral antigens and tumour antigens; (d) 
immunomodulaling proteins and (e) therapeutic proteins. The couplep proteins can t^e . • 
20 ' used fpr irrtracef/ui ar delivery of protein sequences (it), io exert the cojrrespbndirig effector 
fgnction In the target cell, and the fusion polypeptldas can be expressjed from / ; K 

m 

corresponding polyruideotides, Vectors and host ceils. | . 

Elliot and O'Hare (1897) Cell. voK 68 pp.223-233, relates to intercellular Mafficking 
and protein delivery by a herpesvirus structural protein* | 

25 WO 00/53722 (IVIarie Curie Cancer Care: P O'Hare et al) discjusses certain 

i 

aggregated compositions which comprise VP22 protein and oligonuo^otldes or 
pol^udeotides, and use of sudi aggregates for delivery of sutMstanc^ to cells. 

WO 02/20060 (IVterle Curie Cancer Care: P 0*Hare et al.) relajtas to use of certain 
aggregated compositions which comprise VP22 protein and oiigonuc(eotides or 
30 polynucleotides in combination with a disaggregating agent to treat tsjrget cells by delivery 
of molecules to the ceils. j 

i 

t 

! 

All of these documents are hereby Incorporated In their entire^ by reference and 
.made-en integral part of the present dlsdosure. 

35 




Summary and <ie9Crlptlon off the invention | 

The present invention provides further aggregated c»mposltloi|iB comprising certain 

■ 

short peptides, or sub-sequences* of full length VP22 protsin, and oU^onudeotides or 
polynucleotides. The Invention for example provides uses of sutdi aggregated 
oompoBltlons, e.g. In combination with a disaggregating agent, and ai^o provides products 

GomprlBing (a) the mentioned aggregates, and (b) a disaggregating ^genl, as a combined 
preparation for administration of the components (a) and (b) either sequentially cw 

together, for use In therapy to treat disease or prophylacUcally to stlmjjlale an Immune 
response or to deliver desired molecules to cells, e.g. to cells in vivo ^ In vitro. 

The VP22 protein referred to can be for example the nafflve Vl^22 protein of HSV1 

or HSV2. ! 

By aggregates we mean assodations of molecules forming psjrtitrfes fcff example 
particles of 0.1 -5 microns in size e.g. of 1-3 micron In size. 'Aggregatb' here is not 
Intended to Imply a state of dsnaturation or inactivity: the aggregates :an usefully contain 
active protein and/or functionally acuve ollgo- or polynucleotides. 

According to an aspect of the Invention, tt^e mixing of olIgonucleoHdes or 
polynucleotides with certain short peptides of full length VP22 protein|ban result in 
. association between the nucleotide and protein fragments to fomi agiregates whloh are 
. particularly stable, e.g. in the absence of a disaggregating a^nt suet) as actinlp Oght, buti 
whlchln the presence of a disaggregating agent such as actinic light j:an:be painculariy S 
readily disaggregated. e.g. In target cells. A further advantage of thes^ short peptides for 
fomiing vaotosomes suitable for delivery of molecules to £»lls Is that ^elr ^mall.slze 
laclUtates coupling Id them of other agents which It is desired to deliver 1o cells and 
sul^equent delivery of the coupled molecule to cells. { 

Disaggregating agents such as those described in WO 02/20t|eo (Marie Curto 
Cancer Care: P O Hare et al.) can be used to promote dlsaggregatloi( of the aggregates 
and they can be used In the manner des«1bed In WO 02/20060: | 

The peptides of full length VP22 protein which can be used to|fe)rm aggregates 
according to the present invention are peptides which are sub-fiBgm^nts of the 159-301 
fragment of full length VP22 protein and include proteins which cone^pond (n sequence to 
amino acid residues of (a) 194-226 of full length VP22.{b) 194-220 of'full length VP22. (c) 
191-226 of full length VPZa, and (d) 191-220 of full length VP22. The! lO1-220 fragment of 
VP22 Is a further example useful for fonming aggregates. i 

The peptides of fuU length VP22 which can be used to form aggregates as is 
described above can also be modified, for example they can 
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1 

3 ! 

« 

I 
I 

be unlabelled peptides, or alternatively they can be labelled peptides. | When labelled 
peptides are used to form aggregates it is particularly advantageous ip label the VP22 
peptide at the C-termlnal, N-terminal labelled peptides ere Ie99 preferj^ed. In particular, N 

i 

terminal labelled peptides which correspond in sequence to amino ac|d residues of 194- 
S 226. 191-226, and 191-220 of full length VP22 are less preferred for aggregates 
accoxding to the invention. j 

Certain peptides of full length VP22 protein which are espectajiy prefenned tor 
making aggregates according to the invention are those which correspond in sequence to 
amino add residues of: (a) 1 94-226 of fuii length VP22 and \nrhich is Ljniabeiled (b) 1 94- 
10 226 of full length VP22 and which is labelled at the C terminal end of the VP22 peptide e.g. 
wifli a FiTC fluorophone, (c) 191-226 of full length VP22 and wMch is iinlabeiled. and (d) 
1 81-220 of full length VP22 and which is unlabelled. Peptides 1 g4-2^KRRRR and 194- 

226K are further useful ei^mples for tinese purposes. 
15 The peptides can al&o be modified in certain other ways, for e:|campie particular 

« 

4 

amino adds can be deleted or substituted; e.g. the cysteine of the 1 9{l-220 peptide can be 
replaced by an alanine. 

For foimaton of aggregates. ratios.ofVP22 peptides to nucle^Qde.are most 

* I 

preferred when they lead either to neutrnj pverali j^cirge qf the aggr^^^ate nnolepule,«pr.ai:B 



20 ' )n a higher ratio of peptide to nucleotide, leading to an overall balanc^ of positive charge of 

the aggregate, e.g. in the range from about +2 to about -^6| e.g, -^Z to|about +9> and more 
preferably In the range from about -1-2.25 to abQut .-«-2.76. The relative jamounts of protein 
and nucleotide required tc ddiieve this can be calculated using stan<pard methods: far 
example, for practical purposes a 20mer oligodeoxynudeotide can i^^' talcen as having a - 

25 20 molecular charge, and conventional methods of protein charge calculation based on 

aminoadd sequence information lead to a result of -i-l O for the molecjjiar diarge of a VP22 
159-301 polypeptide* so that a 2:1 malar ratio of peptide to nudeoUdi^ case leads 

overall to a substantial ly neutral balance of charge in the aggregates:! and allowance can 
be made for different molecular charges Where different polypeptide 4i^ii^oacid sequences 

30 and different oiigodeoxyriudeotides are used. 

Oifgo- or polynucleotides suitable for fontiing part of tine aggrejgates of the 
invention can preferably comprise at least 10 bases(nudeotlde5} andjin length can range 
v/ldeiy in size (e.g. in the range 1 0-50 e.g. 20 bases). j 

Hie oligonudeotides or poiynudeotides contained in the aggr^^ated composition 

i 

3S can tie DNA or RNA. When the nudeotidas forming the aggregates ^re RNA, the ril 




or other modified 



4 

« 

sugar can be Z-O-methylated for increased nudeotide atetolllty. In oe|laln examples, the 
nucleotides can comprise phosphonate denvatives or morpholino der^atives. 

The aggregates of the invention can optionally form part of a sjtreptavldln-blotin 
complex in which the oligo- or polynucleotide is labelled with blotin, e.^. at the 5' end. and 
fhlB can then be mixed with streptavldin, e.g. streptavldin Alexa 594. ijirhich is streptavidin 

■ 

iMund to a fluoraphora molecule. Preferably, the streptavidin mdeculfe Is modified so that it 
can be coupled to a molecule. e.g. a drug, which it la desired to deliver to cells , eg. so 
that it comprises a disulphlde bond which can be used to linic it to a mjptecule which it is 
desired to deliver to cells end thereby promote subsequent r^ase of the molecule within 
the cell by intracellular cleavage of the disulphlde bond. 

Stability of the nucieoBdes can be Increased by fonnaOon of tti|a aggregates 
according to the Invention. The aggregates so fonned can be stable aemm, in spile of 
flie presence of Dnases in serum. Thay can also be stable in high ci^centratlons of 
denaturants sucdi as urea, e.g. 7M urea. 

Where the oligo> or polynucleotides contain phosphorothioate 
nucleotide units as mentioned above, they can be especially stable against degradation by 

components of serum. I 

The ollgo-or polynucleotides contained ii>.the ?^gregated oom^lttons can contain 
ordinary nucleotide phosplMdiestsr liril^ages. Merbatively, .a.g. for ac lile>^ng longer life 
and stability against hydrolysis, they COl contahft phosphorothloata linkages In place of 

phosphodlester Unltages; . ' r 

It can al80 be useful to lebel the the ollgo- or polynucleotide. f(^r example to 
faclHtate detecUon and monitoring of the aggregate. The label can be! at either the 5" or at 

« 

the 3' end of the synthetic nucleotide. For detection or monitoring of |hB aggregate any 
label capable of dete<aion can be used, such as radio-labi^, or a fluoifjchrome label. 

The nudeotide can be a fluorescent-labelled 20 base oIlgonucJIeotldB C20-mer) 
containing phosphorothioate linkages. It can be labelled at the S* en^ with 5' fluorescein 
phosphoroamidite (Genosys), or at the 3' end with fluorescein (Geno^ys), or at the 6' end 
with a terminal fluorescelnyi-base (Life Technologies). Also usable i^ a Texas Red labeUed 
20mer phosphorothioate that \» labelled at the 5' end with Texas Redj(Genosys). 

Aggregates accoiding to the invention can be used to deliver ^eir conatiluenla into 

target ceils. j 

Cells to which the aggregates can be delivered can be cells <^ a tissue or an 
organ in a mammalian subject e-g. a human subject, or they can be 4xplant6d cells, or they 
can be cultured ceils e.g-for production of a desired protein. Culturecj cells that can be 

I 

I 
I 

« 
■ 
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used include but are not limited to CHO. COS, HeLa and Vero cells, j 

in certain examples, when the composition comprises a proteifi or peptide fiv^ed to 

* 

a peptide of VP22, then the non-VP22 protein or peptide can be any yA\\dti can generate 
an antibody or CTL immune response. Thus the compositions of the Invention can be 
5 immunogenic compositions, for example they can be vaccines, e.g. tDjNA or protein 
vaccines, or both. j 

in certain examples, the VP22 peptide can usefully be a fusioi) protein in which the 
protein fusion partner possesses en;^ymatio activity. For examplet a V P22 peptide -TK 
fusion protein, can be used in the compositions e.g. where tine target {sells are cancer cells 
10 e,g. neuroblastoma ceils. The cc^nposltions can be delivered to target cells, and this can 
be followed by treatment of the target oelis with ganciclovir or equlval^t drugs, whereby 
the TK activity in the composition transported into the ceil activates thjs ganciclovir for celt 
killing in per se known manner. j 

it can also be useful to deliver proteins of the compositions for] corrective protein 
IS therapy. | 

It can also be useful where VP22 peptide is fused to a cell targeting peptide, such 
as a pepOde that binds to a cell surtece receptor, to fadlitate cell specific targeting of the 
complex, &g. the VP22 pepfidja can tie fu^ tOid tumour targeting rrjoleculet such as 

« 

transferrin or folate. * £ ^iS^f>v.: •.>jts;>::^i . . ; - j 

« 

20 The oligonucleotide onpolynucl^tlde contained in the aggregi^ted composition 

according to the invention can be a substance which it is desired to deliver to a target cell. 

For example, the aligonudeotids or polynudeotide can be single stranded DNA or 
RNA^ such as a 20men and it can have a base sequence that enable^ it, or its 
transcription product, to "Unction as an antisen&e or ribozyme moiecu e in par se known 

25 menner. in effect to suppress functional ^pression of a chosen gene). For example the 

polynucleotide can be the synthetic hammerhead ribozyme. or any tujictional homologues 
or modifications thereof, which can recognise and cleave c-myb RNA[ and thereby inhibit 
ceH proliferation (Jarvis et aL, J. Biol. Chem., 1986, 271, 29107-291 1!^). 

m 

Alternatively, the oligo - or polynucleotide can be antisense, e^. antisense to a 

30 protein which inhibits apopto^s, such as the Bel protein, or the oligo- jor polynucleotide can 

have the function of correcting splicing defects. The oligo- or polynucleotides can also 
usefully be c^imeroplasts which can (xirrect mutations^ | 

ln.atlner examples, the oligonudeotide or polynudeotide can 1;^ single stranded 
DNA of approprfate sequence to enable It to bind to a specific seque|ice of DNA in the 
35 target cell, by forming a triple helix in per se krK>wn noanner, to block jranecription of thd 
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gene to which the nucleotide has bound. • j 

In further examples, the oligonucleotide or polynucleotide can |)e double strandad 

« 

DMA and can be of appropriate sequence to function as a binding sHfij that binds a specaflc 
transcription factor in a target cell, thereby sequestering th^ tranficript|dn fector In the ceil 
(In per se known manner) and suppressing expression of genes that depend for 
expression on the sequestered transcription factor. | 

Alternatively or additionally, the protein contained in the aggreiated composition 
according to the Invention can be a sutjstance which It is desired to df liver to a target cell- 

For example. It can comprise a \/P22 peptide, or a fusion protein com|prislng a VP22 

pepUde. e.g. for use as a vaccine. { 

The aggregated compositions according to the invention can s|lso comprise ftirther 
or other substances for delivery to target cells, such as nucteotldes, pfotelns or peptides 
fused to the VP22 peptide component 1 

For example, the aggregated composition can comprise and dleiiver to a target cell 
linear DNA of a size sufficteht to encode a gene. The delivered DMA |Ean also comprise the 
necossacy gene expresslort elements needed for its expression in the! target cell. 

In oerlain examples, the aggregated composition can compris^ and deliver single 
stranded mRNA.mcHeculeft^:af..BlM S^Jficlentto be. translated into a p^^teln or peptide, into. % 
the py^iasm of a.t^rget o^llvKheire tihe.mRNA can be translated Intolproteln or peptide. 

m 

In a further aspect of ;ja^rinveRtion, the VP22 component of th^ aggregate can 
contain a VP22 peptide and a ftirther. component, which can be eitheij the remaining part of 
a fusion protein, a protein sequeooe of a desired funcHonallty v^rtilch itfls desired to deliver 
within the target cell, or a nudebtlde sequence which It Is desired to c^liver within the 
target cell. 



The further component can be linked to the VP22 peptide by e( cleavage- 
susceptible amino add sequence Which is susceptible to cleavage by! irwraoellular protease 
within the target cell. The proteolytic site can be e.g. a site cleaved by a vlaia encoded 
protease, such as for example an HIV-encoded protease so that cleavage only occurs in 
virus infected cells, or altematively the cleavage site can be one whic ■» is only deaved by a 
cell-specific protease. Biereby enabling delivery to a specific cell type In this aspect of the 
invention, the fusion protein or coupling product can be delivered wttt^ln the target oeU and 

« 

deaved there by protease to release th© coupling partner of the VP2^ peptide, that is, the 
diosen protein pr tha nucleotide. j 

It can also be useHil In certain examples to include a coupled brotein product that 
is only active after deavage of the coupled prodw:! in the target cell. 



I 

1 
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4 , 

Fusogenic peptides can also be present in the aggregates accj^rding to the 
invention, 6.g. Influenza haemagluttlnin for selecftive cell targeting anc^'intraDeilular 
delivery. 

ft can also be useful to modify the oligo- or polynucleotide so t|tat it can be coupled 

to a molecule which if is desired to deliver to a cell, for example f hrou||h a disuiphide 
bridge which can be reduced within the cell and thereby facilitate release of the molecule 
for delivery. j 

The aggregates can be delivered to target cells in vivo, such a)3 cells of a tissue or 
an Digan In a mammalian subject, e.g. a human subject, it can for example, be 
advantageous to deliver aggregates to cancer cells e.g. to introduce ah antlsense 
molecule wliich is of appropriate (p^ se icnown) sequence to target a chimeric oncogene, 
or to suppress a cancer gene, e.g. ras or p53, or to suppress an antl-qipoptotic gene such 
as a member of the Bd gene family. | 

♦ 

The aggregates can be delivered to target cells in vivo, by for ^xample, direct 
injection Into target cells, such as a tumour cell mass, or they can be delivered 
systemically. | 

Alternatively, the aggregates can be fomnulated using per se l^uywn methods for 
topical -deliviery, %.g. for usia as part ofa' therapy for psoriasis, eczeWi^j or sl<in cancer. 
Alternativdiy, th@vBgigiriBgat^& &an Iro' i^ca^ into slow release ^psules.siLiitai>le for 
ocal den«'ery using s&rkddfU methods'- j 

The aggregates cah^lso be associated with other delivery systems, for exanriple • 

they can be coupled to liposomes^ such as cationic liposomes, or thej^ can be associated 

I 

with condensing agents, such as DNA condensing agents, e.g. hydrobhilic poiymere, e,g. 
protamine sulphate. They can then be delivered by e.g. direct injectlo^ Into the target cellSi 

such as tumour cells, or altemath/ely they can be delivered systemice]lly, e.g. using a 

j 

catheter based approach, or they can be fomiulated for topical delivery, nasal delivery or 
oral delivery. j 

The VP22 peptide component of the aggregates can be store<jl for long periods at - 
70 deg C. for example in a solution of PBS, or alternatively it can be l^philised and re-* 
constituted before use. The oligonucleotide component of the aggregates can be stored 
for long periods at - 2Q deg C or at 4 deg C, for example fn a solution |bfTris buffer (pH 
7.0). The VP22 peptide and oligonucleotide components can then bejmixed at room 
-temperature for at least 1 0 mins to enable formation of aggregates d4cording to the 
invention just pn'or to delivery of aggregates to cells. 




The aggregates can be delivered to target cells which are cells| cultured In vrtro, for 
example io CHO, COS, HeLa and Vero cella. The cajltured cells containing the eggregaies 
can be used, for example, for target validation In In- vitro testing of gejne expression 

products. I 
S in other embodiments, cells treated with compositions acoordiijig to the Invention 

can be explanted obIIb and can then be re-introduced In vivo. e.g. Intda mammalian 

subject. I 

The aggregates can be substantially resistant to trypsinlsatlon jof cultured cells 
containing them. Therefore cells c»ntalnlng the aggregates in cullure|can be trypslnised 

m 

10 prior to use. | 

In a further aspect of the Invention, exposure to light such as fluorescent light can 
be used to promote more rapid disaggnegatlon of the aggregates. Foj- example, after 
Intemalisalion of the aggregates, target cells in vitro can be exposed ^ fluorescent light, 
and where those cells are In vivo they can be exposed to a laser ©.g. jluring phofosurgery. 
is The aggregated compositions can also comprise a photosensiltlslng molecule, e.g. 

fluorosoeln, rhodamlne, or TRITC. which can be linked to the 5" or 3' ipd of the synthetic 
■ ■■ ■'x nucleotide. This can facilltata the disaggregation of the aggregates In jmepresencB of 
= (^^• Irradlaiioniie.g.^^uring phoibthe^py. for example, as part of a treatm^t for sklnicaacer orA ; : 
^ > iVci*<p5orl©ssls^iJnad&L'aon can tjfe^iSi^ved in vivo,, for example, by lntrodu^ng,'inta a^pfeSent toss uz$ 
20 .r.:cv~b8 treaS»d:«nend08«>pe i^^prislng laser optic lines for emItUng radiation. Dlssoefatipn af%: s 
aggregates can: also be fadlttated in the absence of light by Introducu'pn of a cleavage site, 
such as a protease site, or a ftisogenio peptide, e.g. the FLU ftjslon p^lde. 

Aggregates acoonilng to the invention can be useftil as cell delivery systems for 
substances such as proteins or nucleotides, fused with VP22 peptidej and can enable 
25 delivery Into taixist cells of large amounts of protein or nudeotldes. 

Following exposure of a cell population to such aggregates. th|ey can be taken up 
by the cells and the VP22 fusion can c^use transport to the cell nud«us. 

Once the aggregates are taken up Into a ceil they have been Observed in ceilain 
examples to remain within the cell for some days, and can also reBiet|c©ll 

30 tiypstnisation. j 

Also provided by the invention is a method of making such aggregates, comprising 
(a) mbdng a VP22 peptide as mentioned above, optionally fused or o^valently coupled to a 
protein sequence or a nucetotide for delivery to a target ceil, with an (Oligonucleotide or 
.polynudfiofide foUcnved by (b) Incubating the mix obtained in step (a)| 
35 The Invention also pro>rfdes a method for transporting substarjoes into cells. 
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comprising contacting taiigel oells with an aggregated composition ac<^rding to the 
invention. 



I 

An example of the invention is described below without intent ib limit Its scope. 

\ 
I 

Example 1 : | 

This example concenris preparation of an aggregate comprising (i) a fragment of 
VP2Z, herein designated 194-226 protein, and consisting of amino dcjds 194-226 of the 
VP22 sequence of i-lSV2 VP22 protein , and <il) and an oligonucleotid|e whidi is a 20mer 
phosphorothloate labelled at tlie 5' end with fluorescein and with a be^ sequence as 
follows: i 
5" CCC CCA CCA CTT CCC CTC TC 3*. | 
This sequence is commerdalty available and is complemeniary to a s^ment of mRNA 
encoding an Intracellular- adhesion molecule, or ICAM. 

in the aggregates produced, final conoentrallons of protein ami oligonucleotide in 
50 microiitres of solution can be about 56 mlcromolar protein and 5 mpcromolar 
•oligonucleotide; ' ■:.* ^. :» - •Slh:;^^ >d\ 

I ... 

-v'^^The 1S4-226 jlirotein' can be synthesised by standard tschniqu^s^jtn:own^tt3$''art km*^ 
^^and can be obtained from Thermo IHybald at > 9S% purity (at Th8rmo|BlbscienGes^ SmbH^^: . 
- Ulm, Germany); ; "^^-i 

m 

... The 194-226 protein In splution in water is used for the fonmatljpn of the , . 

i 

aggregates. |' 
Aggregates can be produced as follows:— j 
26 microiitres of 20mer phosphorDthioate-liniced oiigonucleotic(e as described 
above (1 Omfcromolar solution in water) labelled at the 5' end with fluoifesGein is added to 
25 microiitres of 1 94-226 protein solution in water (20 mlcromolar solijitlon). The final 
concentration of 184-226 protein in SO microiitres of water is about 10[ mlcromolar and the 
final concentrataon of oligonudeotfde ie about 5 mlcromolar. The mixture is mbced and left 
at least 1 0 min at room temperature. Fifty microiitres of this mbcture 1^ then added to 450 

microiitres of Qssue culture medium (with or without added serum) anb can be stored at 

i 

about 4degC. j 

The formation of the aggregates of the invention c^n be moniti^rBd by using 
microscopy e.g. phase contrast or fluorescence microscopy, or by agarose gel 
electrophoresis of the aggregates. I 
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Aggregates can be delivered to cells as follows: 
Aggregates produced by the method previously described cab be diluted in pre- 
warmed Uesue culture medium and then added to COS ceils and inciibated for about 24 

9 

houre at a temperature of 37degC. ! 
5 Disaggregation of the aggregates within tha cells can then bej promoted in a 

number of different ways as follows; 1 

The COS cells are then washed In PBS and treated with trypsin In per se Known 
manner, and then spun in a centrifuge at 2»500 rpm for 2 mlnuteB, fojllowed by re- 
suspension In PBS and re-spinning in a oentrlftjge. The ceils are theh re-suspended in 1 00 
10 microlllres of seaim free DMEM (Sigma). 1 00 microlitres of cells cail then be either (a) 

illuminated for 30 seconds with white light using a Schott lamp, and ^en fUrther incubated 
in normal tissue culture medium for 5 hours at 37 deg C, or <b) In th^ absence of 
Illumination they can be incubated in tissue culture medium containir^ 10 micromois of 
Tamoxifen fbr 5 hours at 37 deg C, or (c) in the absence of illumination they can be 
IS incubated in tissue culture medium containing 100 micromole of Chlcbroquine for 5 hours at 
37 deg C. i 

The cells can then be examined e-g. by confocal microscopy,! Re-dlstributlon and 
disa^regatfon of the aggregates can be observed within the cells wlbich tiave'^&een 
.7 illumifjatetr and also those treated witti either tamcwdfen aFid^ferwith-^nlcirdquihe:! 



.•20 •. ■ . ■ |. 

. The present discioBure extends to mfidificaflons and variatior^ of the description ' ' 
given lier^n that will be readiiy-avaliable to the reader sldlied in the «|rt. This disdosure 
incorporates the content of WO 87/05265, WO 08/32866. WO 00/52(722 WO 02/20060, 
and Elliot and O'Hare (1987, cited above) which It is intended to treai as an integral part 
25 hereof, and this disclosure is intended to extend in particular to dass^ and subclasses of 

m 

the producte and generally to combinations and subcombinations of ^e features 
mentioned, described and referenced in tfie present disclosure. Documents cdted herein 
are therefore hereby incorporated by reference in their entirety for all {purposes. 
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